quired for hard x-ray superradiance. For example, the lifetime of the upper state for an L to K shell transition in copper (1.537 A, 8 keY) is 4.5 X 10-16 sec, therefore requiring a pump source with a risetime of that order (3) . Clearly, such a situation did not exist for the laser pulse used in the above experiment. The pumping rates required are several tens of gigawatts per femtosecond (10-15 see) . The author's laser is at least seven orders of magnitude away from this minimum value.
A "pencil" of x-rays of this configuration is certainly interesting and perhaps warrants further study. However, a demonstration of x-ray lasing requires more detailed theoretical and experimental analysis. The experimental criteria for laser action are better described elsewhere (1, 2) than by Bristow et al. (3) . However, these latter authors are correct in asserting that Kepros et al. (4) presented insufficient evidence to justify the application of the name "x-ray laser" to their experiment.
Other amendments to the original paper (4) should also be made: The reduction in Fresnel reflection losses is trivial when the 1.06-,m radiation is incident on the clyindrical lens at an angle of 25.2°. Greater emphasis should have been given to the consistency of this angle with the traveling wave pumping concept. (This angle is also incorrectly drawn in Fig. 1 of this same paper.) An angle as large as the Brewster angle (about 570) was not chosen because the focus of a cylindrical lens in a convergent beam will shift as the angle of incidence changes. Also, if one attempts to obtain a focal line of 1 cm, the intensity incident on the first surface of the cylindrical lens (at the Brewster angle) is so great that most of the pulse does not get through the plasma formed at the lens surface.
We would reply to the suggestion of "directional properties of the x-ray emission caused by source environment" in the following manner: Selective losses, also called "light-pipe collimation" or geometric collimation, cannot account for the size of the spots observed. The minimum volumetric dimension of the pumped region of a copper sulfate-gel sandwich target is 1 cm X 0.1 mm X 0.025 mm (limited by the inherent aberration of the lens system used to focus the 1.06-sm laser light), which (from S = RO) indicates a minimum angular divergence, for the x-radiation, of 10-2 radian. Using S = RO again, the spot size on film located at 10 cm from the target could be no smaller than 1.0 mm and, at 1.0 m, the spot size would be 1 cm. Thus, geometric collimation cannot explain spots the size of 0.1 mm.
That "the degree of collimation for large relative beam diameters (105A)" is a weak argument for coherence can also be debated: Leonard and Zinky (5) investigated the output of a 3.8-cm wide superradiant neon laser operating at 5401 A.
The beam width corresponds to 0.705 X 101 X and the beam was found to be coherent at all points, including the extreme edges. The beam was also found to be temporally coherent over the entire duration of the 2-nsec pulse, and it was collimated. (4) or another (7) sandwich target still looms as an attractive route to a "hard" x-ray laser. By judicious shaping of the pumping pulse, perhaps as done by Mallozzi (8) , "hard" x-ray laser action may be achievable with lower pumping powers than Duguay forcast (7) (250 TW peak power).
The experimental observations reported by Kepros et al. (4) have been confirmed in another laboratory (9) . Boster (10) has alleged that these observations can be accounted for by electrostatic or triboelectric effects. In our opinion, however, not all the observations can be dismissed in this manner, and experiments are being continued to determine the properties of the radiation emerging from the sandwich plasma.
